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OAbstract: 

MDBLEM TO BE SOLVED: To surely realize the miniaturization of a 
vice measure while excellently maintaining the image formation 
rformance of each image carrier. 

)LUTION: In a tandem type image forming device, a distance (d) between 
least one set of adjacent image carriers 1 out of plural image carriers 1 
set to be equal to or longer than a minimum interval by which they are 
t respectively electrically affected, and also the nearest parts' of the 
jacent image carriers 1 are arranged so as to be directly opposed with 
ch other or the distance (d) of at least one set of the adjacent image 
rriers 1 out of the plural image carriers is set to be equal to or longer 
an the minimum interval by which they are not respectively and 
metrically affected, and the nearest parts of the adjacent image carriers 1 
3 arranged so as to be opposed with each other through only an image 
n-formation auxiliary member. 
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AIMS 



aim(s)] 

aim 1] While carrying out the parallel arrangement of two or more image support, corresponding to each image 
»port, sequential conveyance of the record imprint object is carried out. Around each image support A latent-image 
mation device which forms an electrostatic latent image of each color component, and a development device which 
ms into a visible image an electrostatic latent image formed with this latent-image formation device with a 
responding color component toner, In tandem-die image formation equipment from which an imprint device which 
ries out the sequential imprint of the toner image supported on image support on a record imprint object is made to 
vide, and a cleaner for residual toner removal on image support was excepted Tandem-die image formation 
lipment characterized by setting up distance between image support which a lot adjoins at least among two or more 
ige support more than a minimum interval which is not influenced electrically respectively, and arranging a 
ipheral device for said imaging in parts other than the maximum contiguity section of said adjoining image support, 
aim 2] While carrying out the parallel arrangement of two or more image support, corresponding to each image 
>port, sequential conveyance of the record imprint object is carried out. Around each image support A latent-image 
mation device which forms an electrostatic latent image of each color component, and a development device which 
ms into a visible image an electrostatic latent image formed with this latent-image formation device with a 
responding color component toner, In tandem-die image formation equipment from which an imprint device which 
pes out the sequential imprint of the toner image supported on image support on a record imprint object is made to 
►vide, and a cleaner for residual toner removal on image support was excepted Tandem-die image formation 
lipment characterized by setting up distance between image support which a lot adjoins at least among two or more 
age support more than a minimum interval which is not influenced electrically respectively, and carrying out direct 
Dosite arrangement of both the maximum contiguity sections of said adjoining image support, 
aim 3] While carrying out the parallel arrangement of two or more image support, corresponding to each image 
>port, sequential conveyance of the record imprint object is carried out. Around each image support A latent-image 
mation device which forms an electrostatic latent image of each color component, and a development device which 
ms into a visible image an electrostatic latent image formed with this latent-image formation device with a 
responding color component toner, In tandem-die image formation equipment from which an imprint device which 
ries out the sequential imprint of the toner image supported on image support on a record imprint object is made to 
>vide, and a cleaner for residual toner removal on image support was excepted Tandem-die image formation 
lipment characterized by setting up distance between image support which a lot adjoins at least among two or more 
age support more than a minimum interval which is not influenced electrically respectively, and carrying out opposite 
angement of both the maximum contiguity sections of said adjoining image support only through an auxiliary 
mber for un- forming an image. 

[aim 4] the near minimum interval where said adjoining image support is not electrically influenced in tandem-die 
age formation equipment according to claim 1 — alienation - tandem-die image formation equipment characterized 
being arranged. 

[aim 5] Tandem-die image formation equipment which is the less than 1/2 perimeter of the maximum contiguity 
;tion of adjoining image support to image support in tandem-die image formation equipment according to claim 1, 
i is characterized by for a latent-image formation device reaching a field of an imprint device and the opposite side in 
-t at least, and arranging a development device in it. 

[aim 6] It is tandem-die image formation equipment characterized by for a latent-image formation device reaching in 
t at least, and arranging a development device in projected area of image support in tandem-die image formation 
lipment according to claim 5. 

[aim 7] A minimum interval which is not respectively influenced electrically in distance between adjoining image 
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>port in tandem-die image formation equipment according to claim 1 is tandem-die image formation equipment 
iracterized by being more than the gap that calls off turbulence of a toner image formed on one which passes said 
ximum contiguity section according to the maximum potential difference generated in the maximum contiguity 
tion of adjoining image support of image support. 

aim 8] Tandem-die image formation equipment characterized by constituting an image formation module with which 
ne of image support, latent-image formation devices, and a development device are incorporated in one at least for 
;ry color component in tandem-die image formation equipment according to claim 1, and really building each image 
mation module into a main part of equipment exchangeable. 

aim 9] It is tandem-die image formation equipment characterized by being the reversal development method with 
ich a development device forms the image section of an electrostatic latent image with image section potential lower 
n non-image section potential into a visible image in an absolute value in tandem-die image formation equipment 
wording to claim 1. 

aim 10] It is tandem-die image formation equipment characterized by carrying out toner supply from a cartridge for 
er supply by which a development device was stored in image support in tandem-die image formation equipment 
wording to claim 1 . 

aim 1 1] While carrying out the parallel arrangement of two or more image support, corresponding to each image 
>port, sequential conveyance of the record imprint object is carried out. Around each image support A latent-image 
mation device which forms an electrostatic latent image of each color component, and a development device which 
ms into a visible image an electrostatic latent image formed with this latent-image formation device with a 
Tesponding color component toner, In tandem-die image formation equipment it was made to make an imprint device 
ich carries out the sequential imprint of the toner image supported on image support on a record imprint object 
>vide Tandem-die image formation equipment characterized by setting up distance between image support which a lot 
oins at least among two or more image support more than a minimum interval which is not influenced electrically 
pectively, and arranging a peripheral device for said imaging in parts other than the maximum contiguity section of 
d adjoining image support. , 



anslation done.] 
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TAILED DESCRIPT ION , 

stailed Description of the Invention] 
>01] 

le technical field to which invention belongs] This invention carries out the parallel arrangement of. two or more 
ige support, relates to tandem-die image formation equipments which carry out the sequential imprint of each color 
nponent toner image formed on each image support at record conveyance objects, such as record material and a 
idle imprint object, such as a copying machine and a printer, and when realizing the so-called cleaner loess type from 
ich the cleaner for the residual toner removal on each image support is excepted especially, it relates to effective 
dem-die image-formation equipment. 
i02]. 

ascription of the Prior Art] Conventionally as this kind of tandem-die image formation equipment It arranges 
vable. for example, — while carrying out the parallel arrangement of two or more photo conductor drums — the array 
sction of each photo conductor drum - meeting - a middle imprint belt and a form conveyance belt - circulation ~ 
;h color component (for example, black and cyanogen --) formed on each photo conductor belt After imprinting a 
tgenta and the Hierro toner image primarily one by one on a middle imprint belt, imprint the color pile image on a 
idle imprint belt secondarily in a form, or Or what was made to carry out a sequential imprint is mentioned on the 
m held on a form conveyance belt (for example, JP,4- 149492, A, JP,7-287455,A, JP,8-160839,A). 
>03] By the way, in this kind of tandem-die image formation equipment, the device for imaging is usually arranged in 

perimeter of a photo conductor drum. To the device for imaging here For example, the electrification device charged 
i photo conductor drum, .The exposure device which writes the electrostatic latent image of each color component in 
ctrified photo conductor drum lifting, The development device which forms into a' visible image the electrostatic 
snt image formed in photo conductor drum lifting with a corresponding color toner, The imprint device which makes 

form on a middle imprint belt or a form conveyance belt carry out the sequential imprint of the toner image 
>ported by photo conductor drum lifting, and the cleaner from which the residual toner of photo conductor drum 
ing is removed are contained. 
►04] . 

oblem(s) to be Solved by the Invention] However, if it is in this kind of tandem-die image formation equipment, in 
ler to continue contacting contact-carrying members, such as a cleaning blade as a cleaner, as opposed to a photo 
lductor drum, the photo conductor drum surface will be worn or the life of a photo conductor drum will be shortened 
generating of a blemish. Moreover, between the photo conductor drums for every color component, since there are 
ny layouts that the cleaner of an upstream photo conductor drum and the development device of a downstream photo 
lductor drum are arranged, it is difficult for it to become indispensable inevitably as a span between photo conductor 
ims to take into consideration the installation space of a cleaner and a development device, and to narrow the array 
:h of the photo conductor drum for every the part and color component. For this reason, the fundamental technical 
hnical problem that it is difficult to reduce the equipment size in the array direction of the photo conductor drum of 
dem-die image formation equipment occurs. 

>05] In order to solve such a technical technical problem, it is possible to adopt the system which does not need to 
pare contact-carrying members, such as cleaner loess, i.e., a cleaning blade etc. That to which a point of contact 
;ld) with a photo conductor drum attains high imprint effectiveness as this kind of a cleaner loess system as a toner 
jd, for example with a development device using the globular form toner made by few polymerization method also 
h low adhesion force etc. is mentioned. However, even if it only removes a cleaner from the device for imaging of 
;h photo conductor drum since it is considered to be necessity to secure the space for having to secure the space 
ere a development device etc. is still arranged between photo conductor drums, and preventing interference between 
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oto conductor drums effectively to some extent The actual condition is that there is a limit in narrowing the span 
tween photo conductor drums, and the effective solution does not exist about the miniaturization of tandem-die image 
mation equipment. 

)06] This invention offers the tandem-die image formation equipment which can realize the miniaturization of an 
uipment size certainly, keeping [ are made in order to solve the above technical technical problem, and ] good the 
aging engine performance for every image support. 
)07] > K ' 

[eans for Solving the Problem] Namely, as shown in drawing 1 , while this invention carries out the parallel 
angement of two or more image support 1 (for example, la- Id) Corresponding to each image support 1, sequential 
iveyance of the record imprint object 2 is carried out. Around each image support 1 The latent-image formation 
vice 3 (for example, 3a-3d) which forms an electrostatic latent image of each color component, The development 
vdce 4 (for example, 4a-4d) which forms into a visible image an electrostatic latent image formed with this latent- 
age formation device 3 with a corresponding color component toner, In tandem-die image formation equipment from 
dch the imprint device 5 (for example, 5a-5d) which carries out the sequential imprint of the toner image supported 
the image support 1 on the record imprint object 2 is made to provide, and a cleaner for residual toner removal on the 
age support 1 was excepted It is characterized by setting up the distance d between the image support 1 which a lot 
joins at least among two or more image support 1 more than a minimum interval which is not influenced electrically 
pectively, and arranging the peripheral devices 3-5 for said imaging in parts other than the maximum contiguity 
rtion of said adjoining image support 1 . 

)08] Here, what sets up the distance d between the image support 1 which a lot adjoins at least among two or more • 
age support 1 as a typical mode of this invention more than a minimum interval which is not influenced electrically 
pectively, and carries out direct opposite arrangement of both the maximum contiguity sections of said adjoining 
age support 1 is mentioned. This mode is the most desirable when miniaturizing. Moreover, what sets up the distance 
•etween the image support 1 which a lot adjoins at least among two or more image support 1 as other modes of this 
'ention more than a minimum interval which is not influenced electrically respectively, and carries out opposite 
angement of both the maximum contiguity sections of said adjoining image support 1 only through an auxiliary 
mber for un-forming an image is mentioned. This mode eliminates a mode which puts formal plate-like part material 
. between [ adjoining ] image support 1, in order to avoid a mode which carries out direct opposite arrangement of 
th the maximum contiguity sections of adjoining image support. In this mode, "an auxiliary member for un-forming 
image" is a member for an air flow, toner cloud prevention, a shield (electric interaction cut), etc., and it does not 
erfere in arbitration configurations, such as tabular and a letter of a block. 

)09] In such technical means, although this application sets the so-called cleaner loess type from which a cleaner for 
idual toner removal on the image support 1 is excepted of tandem-die image formation equipment as the main object, 
s possible for applying also about a type which uses a cleaner. And the image support 1 does not carry out formation 
>port of the toner image, the shape of the shape of a drum and a belt is not asked, and one image support 1 contains 
at [ not only ] carries out formation support of the one color component toner image but a thing which carries out 
mation support of two or more color component toner images. Moreover, the record imprint object 2 means record 
terial on a middle imprint object by which carries out sequential conveyance corresponding to each image support 1, 
i circulation conveyance is carried out to each image support 1, and a record material conveyance object. 
)10] Furthermore, it contains [ device / an electrification + exposure device, an electrification + ion irradiation 
/ice, / ion irradiation ] in "the latent-image formation device 3" widely. Furthermore, a 1 component development 
thod, a 2 component development method, contact, and non-contact are not asked, but if a visible image is formed 
h a toner, it contains in "the development device 4" widely again. However, in order to realize a cleaner loess type, it 
*ood to use a globular form toner with which high imprint effectiveness is acquired. Moreover, to "the imprint device 
if a toner image on the image support 1 can be imprinted to the record imprint object 2 side, an electrostatic image 
tisfer method, a pressurization imprint method, or these both select suitably, and do not interfere, and even if it is for 
imple, an electrostatic image transfer method, regardless of a contact mold and a non-contact mold, it can select 
tably. Furthermore, about a peripheral device for imaging, it is not restricted to these and an electric discharge device 
ich discharges the image support 1, an imprint pretreatment device which adjusts potential on the image support 1 
:bre an imprint are contained if needed. 

)1 1 ] Moreover, requirements of "setting up the distance d between the adjoining image support 1 more than a 
limum interval which is not influenced electrically respectively" A minimum interval which is not respectively 
luenced electrically in the distance d between the image support 1 which means guaranteeing an imaging process in 
:h image support 1, and adjoins It points out that it is more than the gap that calls off turbulence of a toner image 
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tied on one which passes said maximum contiguity section according to the maximum potential difference generated 
le maximum contiguity section of the adjoining image support 1 of the image support 1. the near minimum uiterval 
a-e the adjoining image support 1 is not electrically influenced as mode most desirable when it miniaturizes 
icially -- alienation - what is arranged is mentioned. Furthermore, requirements of "arranging a peripheral device 
said imaging in parts other than the maximum contiguity section of said adjoining image support 1" mean not 
nging an imaging device between the maximum contiguity sections of the adjoining image support 1 . 
12] Moreover what is the less than 1/2 perimeter of the maximum contiguity section of the adjoining image support 
the image support 1 as a fundamental layout of a peripheral device for imaging of the image support 1 , and the 
nt-image formation device 3 reaches a field of the imprint device 5 and the opposite side in part at least, and 
nges the development device 4 in it is mentioned. Here, if it is in a mode which uses for example, an electrification 
cposure device since only an electrification device is arranged around the image support 1 and an exposure location 
be adjusted with an optic etc. about an exposure device, carrying out to "some latent-image formation devices [ at 
it 1 3" takes into consideration a thing which are separated from the image support 1 and to do for location 
mgement That by which the latent-image formation device 3 reaches in part at least, and the development device 4 is 
tnged in projected area of the image support 1 as mode most desirable when it miniaturizes among such fundamental 
3uts is mentioned. However, the direction of arbitration is included about the projection direction of projected area. 
13] Furthermore, if it carries out from a viewpoint of simplifying exchange of each imaging device, it is desirable to 
stitute an image formation module with which some of image support 1, latent-image formation devices 3, and the 
elopment device 4 are incorporated in one at least for every color component, and to really build each image 
nation module into a main part of equipment exchangeable. If a miniaturization of equipment is taken into 
sideration even if it is the case where such an image formation module is created, a mode which carries out direct 
•osite arrangement of both the maximum contiguity sections of the image support 1 is desirable. 
141 Moreover if it is in this invention, it does not ask especially about a development method of the development 
ice 4 but since between image support and the electric effect degree are large, a mode which used the development 
•ice 4which is the reversal development method which forms the image section of an electrostatic latent image with 
ige section potential lower than non-image section potential into a visible image in an absolute value can use this 
ention effectively: Furthermore, if an installation space of the development device 4 is earned out from a viewpoint 
lecreasing more again, that by which toner supply is carried out as a development device 4 from a cartridge for toner 
•ply stored in the image support 1 is desirable. 

nbodiment of the Invention] Hereafter, this invention is explained to details based on the gestalt of operation shown 

in accompanying drawing. . ; , 

3estalt 1 drawing! of operation shows the gestalt 1 of operation of the tandem-die image formation equipment with 
ich this invention was applied, this drawing -- setting ~ tandem-die image formation equipment - for example, an 
ctrophotography method - each four color components (the gestalt of this operation - black ~) Hierro, a Magenta, 
I a cyanogen toner image carry out the parallel arrangement of the four photo conductor drums 20 (20a-20d) by 
ich formation support is carried out to a longitudinal direction. While making each color component toner image 
ich was made to carry out circulation conveyance of the middle imprint belt 30 along the array direction of each 
>to conductor drum 20, and was formed on each photo conductor drum 20 imprint primarily one by one on the middle 
print belt 30 It is the thing which was imprinted on the middle imprint belt 30 and which it piles [ thing ] up and 
ries out the secondary imprint (package imprint) of the toner image to a form 50. ■ 

U61 In the gestalt of this operation around each photo conductor drum 20 (20a-20d) The electrification device 21 
a-21d) charged in the photo conductor drum 20, The exposure device 22 (22a-22d: give a sign to an exposure beam 
this example) which writes in an electrostatic latent image on the electrified photo conductor drum 20, The 
/elopment device 23 (23a-23d) which forms the electrostatic latent image on the photo conductor drum 20 into a 
ible image with a corresponding color toner, and the primary imprint device 24 (24a-24d) which carries out the 
mential imprint of the toner image on the photo conductor drum 20 on the middle imprint belt 30 are arranged. 
Ireover three firm-bridging rolls 31-33 are built over the middle imprint belt 30, and it carries out circulation 
gration Here, as for a drive roll and the firm-bridging roll 32, the firm-bridging roll 3 1 makes the back up roll which 
astitutes some secondary imprint devices 40 serve a double purpose, as for a follower roll and the firm-bridging roll 
Furthermore, the secondary imprint device 40 carries out pressure-welding arrangement of the secondary transfer 
ier 34 in the location corresponding to the back up roll 33 of the middle imprint belt 30, makes secondary imprint 
fctric field act between the secondary transfer roller 34 and the back up roll 33, and imprints the heavy toner image on 
; middle imprint belt 30 on a form 50. 
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7] Moreover, the photo conductor drum 20 and its peripheral device are described in more detail. With the gestalt of 
operation, the photo conductor drum 20 possesses the high mold release layer on the surface of a negative polarity 
to conductor layer, and this high mold release layer applies impalpable powder, such as content, spreading, or zinc 
rate / titanium oxide / silicon of the material which gives a fluorine system or silicon system slippage to the drum 
aCe. Such a high mold release layer reduces the non-electrostatic adhesion force of the toner particle at the time of 
tnprint, and a photo conductor, and attains 1 00% of imprint effectiveness abbreviation. Here, although it is mainly 
: formation, if the mode which impalpable powder applies has reduction of non-electrostatic adhesion force, it also 
udes the reduction effect by mediation of a particle. 

18] Furthermore, about the electrification device 21, although the electrification roll in contact with the photo 
ductor drum 20 is used with the gestalt of this operation, the non-contact molds (scorotron, pin corotron, etc.) are 
e desirable than a contact mold at the point which the image quality defect (a white muscle and a black line / 
trification nonuniformity) over dirt (dirt by the minute imprint remaining toner) cannot generate easily . On the other 
d, with the gestalt of this operation, the transfer roller in contact with the middle imprint belt 30 is used also about 
primary imprint device 24. . 

19] Furthermore, although ROS (Raster Output Scanner) is used about the exposure device 22, if it carries out from a 
vpoint of a miniaturization, an image bar (for example, LED array) is desirable again. In addition, it replaces with 
exposure device 22 and may be made to write in an electrostatic latent-image with an ion irradiation arm headland 
rder to plan a miniaturization, you may make it write in an electrostatic latent image only with an ion irradiation arm 
d further, without using the electrification device 21. "' . • . 

20] Moreover, about the development device 23, from a viewpoint of a miniaturization, application of contact or a > 
-contact mold' 1 component nonmagnetic development method was desirable, and used this method with the gestalt 
his operation In drawing 2 , the development device 23 has the development housing 23 1 which carries out a 
ning toward the photo' conductor drum 20, and it regulates the thickness on the development roll 232 by the layer 
cification-part material 233 while it faces the opening of this development housing 23 1 and arranges the 
elopment roll 232. In addition, a sign 234 is a seal member which keeps airtight between the development housing 
and the development rolls 232. On the other hand, from a viewpoint of a high life, application of contact or a non- 
tact mold 2 component nonmagnetic development method is desirable, and if it carries out from a viewpoint of 
iding the color mixture by mixing into the development device of the imprint remaining toner, application of a non- 
itact development method is desirable. 

2 1 ] Furthermore, as a toner to be used, a globular form toner is desirable and various methods, such as the 
unification condensation uniting method, a suspension-polymerization method, a dissolution suspension method, an 
ulsion-polymerization method, and the kneading ream grinding method, are mentioned about the process of this 
bular form toner. Conglobation of a toner is desirable, when reducing a touch area with a photo conductor, reducmg 
so-called imprint reaction, such as non-electrostatic adhesion force, and raising imprint effectiveness. And the 
terial of high resistance is [ that the external additive kind over a toner should also prevent the amount fall of 
ctrifications or polarity reversals by the charge impregnation by imprint ] comparatively desirable. And toner particle 
3 is 3-10 micrometers, and it is desirable that particle size distribution is 1.25 or less again. 
i22] Moreover, the configuration of a toner is the value which performed image analysis with the image analyzer 
zex3 (product made from NIRECO), and computed the enlargement of this toner that expressed with shape factors 
.2/A, and was obtained with the optical microscope (micro photograph FXA: NIKON CORP. make) with the 

lowing formulas 1. ■ ' r 

mula 1 : - shape factor (ML2/A) = {(absolutely maximum length [ The diameter of a toner ]) 2/(projected area of 
er) } x(pi/4) xlOO ~ here, ML2/A increases as it expresses with the ratio of the projected area of a toner, and the area 
the circle circumscribed to it, and is set to 100 in the case of a true ball and a configuration collapses. A shape factor 
ralculated to toner particle plurality, and makes the average central value, the gestalt of this operation ~ the 
weviation for shape factors 1 00- 1 20 - a globular form toner is used. 

)23] Direct opposite arrangement is carried out, it is the less than 1/2 perimeter of the maximum contiguity section of 
: adjoining photo conductor drum 20 to the photo conductor drum 20, and the electrification device 2 1 , the exposure 
/ice 22, and the development device 23 are arranged in the field of the opposite side of the primary imprint device 24, 
i especially both the maximum contiguity sections of the photo conductor drum 20 (20a-20d) which adjoins with the 
jtalt of this operation are ******. And these devices 21-23 are arranged in the projected area S seen from [ of the 
responding photo conductor drum 20 ] the vertical. _ 
)24] Furthermore, based on drawing 3 and drawing 4 , the setting method of the distance d between the adjoining 
oto conductor drums 20 (f [ 20 ] and a downstream photo conductor drum are set to 20r for an upstream photo 
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iuctor drum) is explained. As shown in drawing 3 , supposing the development device 23 is a reversal development 
hod since the upstream photo conductor drum 20f A section is in the condition after imprint region passage as 
*n at drawing 4 (a), the potential VM (for example, -50V) will almost be decreased now to make the maximum 
tiguity section opposite section of the photo conductor drums 20f and 20r of order into the A section and the B 
ion and consider potential distribution of the A section and the B section. On the other hand, since the B section of 
mstream photo conductor drum 20r is in the condition after development termination, Toner T adheres to the image 
ion potential VL (for example, - 1 00V). In addition, non-image section potential VH of this example ,is set to -700V. 
refore, although potential difference deltaV between photo conductor drum 20f and 20r is about 50V, the 
•trostatic transition force of going to the upstream photo conductor drum 20f side acts on toner [ by the side of 
mstream photo conductor drum 20r ] T (-), and (negative polarity). It is expressed with electrostatic transition force 
lelta V/d (V/cm) which acts among both when distance between photo conductor drum 20f and 20r is set to d (cm) at 
time Here although based also on the class of toner, when the electrostatic transition force in which a toner 
>ersed was searched for in the experiment, it was called for that it is the electrostatic transition force F>-1 xl 05 
zm) So what is necessary is just to select the distance d between both photo conductor drum 20f and 20r so that the 
Prostatic transition force F may become below an allowed value. It is the case of this example then; for example, d- 
Jm, F= 50 / 0.3= 1 .7x102, and a fully small thing is grasped compared with an allowed value (this example for 
nxole 1x105) 

251 Since the upstream photo conductor drum 20f A section is in the condition after imprint region passage on the 
»r hand as shown in drawing 4 (b) when it assumes that the development device 23 is a normal development method, 
potential VM (for example, -50V) is almost decreased. On the other hand, since the B section' of downstream photo 
ductor drum 20r is in the condition after development termination, Toner T (straight polarity toner) adheres to the 
lg e section potential VH (for example, -700V). In addition, non-image section potential VL of this example is set to - 
IV Therefore although potential difference deltaV between photo conductor drum 20f and 20r is about 650V since 
electrostatic transition force of going to the upstream photo conductor drum 20f side acts on toner [ by the side of 
vnstream photo conductor drum 20r ] T (+), and (straight polarity), the concern transferred to the upstream photo 
iductor drum 20f side does not have the toner T on downstream photo conductor drum 20r. So, in adopting a normal 
elopment method, even if it carries out approach arrangement of between photo conductor drum 20f and 20r up until 
minute it does not happen to influence each other electrically among both. 

261 Therefore in the color picture formation equipment concerning the gestalt of this operation, form each color 
nponent toner 'image through the process of electrification, exposure, and development every photo conductor drum 
it is made to imprint primarily one by one on the middle imprint belt 30, and the package imprint of the heavy toner 
lee of each color component transferred on the middle imprint belt 30 is carried out at a form 50. In such an imaging 
cess since the toner used with the development device 23 is devised, there is almost no imprint remaining toner after 
imprint production process of each photo conductor drum 20, and it can realize cleaner loess type tandem-die image 

mation equipment. , A . A 

.271 And in the gestalt of this operation, even if it applies a reversal development method to the development device 
it is possible to carry out approach arrangement of the distance d between the photo conductor drums 20 (20a-20d) 
ibout 0.3cm. Therefore, about the size L of the array direction of the photo conductor drum 20, D, then about 
4D+3d stop the diameter of a photo conductor drum, and a miniaturization can be realized easily. 
(281 Although the 1 component development method is adopted as a development device 23, you may make it use the 
/elopment device 63 of a 2 component development method from a viewpoint of securing a high life, in the gestalt of 
s operation like the deformation gestalt shown in drawing 5 . In addition, in drawing 5 , while the development device 
has the development housing 631 which carries out a opening toward the photo conductor drum 20, faces the 
sarins of this development housing 631 and arranges the development roll 632, it arranges the conveyance roll 633 for 
/eloper supply in the back side of this development roll 632, and regulates the thickness on the development roll 632 
the layer specification-part material 634. By the way, since an installation space becomes large compared with the 
/elopment device 23 of a 1 component development method in adopting the development device 63 of this kind of 2 
nponent development method, the situation where the installation space of the peripheral device 21 of the photo 
iductor drum 20, for example, an electrification device, the exposure device 22, and the development device 63 
erflows the inside of the projected area of the photo conductor drum 20 may happen like the deformation gestalt 
)wn in drawing 6 . However, also in such a deformation gestalt, if it is made to arrange so that it may not interfere m 
• overflowing peripheral device (this example development device 63) with an adjoining peripheral device, with the 
ect opposite arrangement of both the maximum contiguity sections between the adjoining photo conductor drums 20 
Tied out, it is possible to reconcile the miniaturization of equipment and the imaging engine performance of each 
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co conductor drum 20. . . . 

•91 Furthermore, although this invention is applied to the horizontal array tandem-die image formation equipment ot 
iddle imprint mold with the gestalt of this operation Like the deformation gestalt shown in drawing^ instead of what 
stricted to this, while arranging the photo conductor drum 20 (20a-20d) to a lengthwise direction The form 
veyance belt 70 is arranged in a lengthwise direction along with this, and direct opposite arrangement of both the 
imum contiguity sections of each adjoining photo conductor drum 20 is carried out, and you may make it set up the 
ance d between the maximum contiguity sections of each photo conductor drum beyond the minimum distance 
ch does not influence electrically. Furthermore, while arranging the photo conductor drum. 20 (20a-20d) in a 
ntudinal direction, you may make it store again like the deformation gestalt shown in drawing 8 in the mode which 
need the form conveyance belt 70 in the longitudinal direction along with this in projected-area S' which looked at 
electrification device 21, the exposure.device 22, and the development device 63 from [ of the photo conductor drum 

ioToGestalt 2 drawi ng 9 of operation shows the gestalt 2 of operation of the tandem-die image formation 
ipment with which mis invention was applied. In this drawing, although the fundamental configuration of tandem- . 
image formation equipment is the same as that of the gestalt 1 of operation, and abbreviation, unlike the gestalt 1 of 
ration it constitutes the image formation module 90 with which the photo conductor drum 20, the electrification 
ice 21 and the development device 23 are incorporated in one for every color component, and really builds each 
ee formation module 90 into the main part of equipment exchangeable. In the gestalt of this operation, the image 
nation module 90 had the wrap module case 91 under for the up semicircle of the photo conductor drum 20, held the 
'trification device 21 and the development device 23 in this module case 91,' and is equipped with the beam passage' 
nine 92 which the beam of the exposure device 22 passes. In addition, in case the image formation module 90 covers 
h the seal member of *** *** the part which has not been covered in the module case 91 of the photo conductor drum 
3n the preceding paragraph story included in the main part of equipment and includes it in the main part of 
ipment said seal member is turned over, it is exposed of the 20th page of a photo conductor drum, and it is made to 
ry out direct opposite arrangement of both the maximum contiguity sections of the adjoining photo conductor drum 
with the gestalt of this operation. „• • * ■ ' 

3 11 O Gestalt 3 drawing JO of operation shows the gestalt 3 of operation of the tandem-die image formation 
dpment with which this invention was applied. In this drawing the fundamental configuration of tandem-die image 
nation equipment Arrange a photo conductor drum in a longitudinal direction, and the middle imprint belt 30 is 
meed above each photo conductor drum 20 (20a-20d) along a longitudinal direction. Hold arrangement of the 
nrification device 21 (21a-21d), the exposure device 22 (22a-22d), and the development device 103 (103a-103d) is 
iied out into the projected area S seen from the direction upper part side of a vertical of the photo conductor drum 20. 
t is in the gestalt of this operation especially, a 2 component development method is adopted and the development 
nee 103 supplies a toner in the development housing 105 through the conveyance duct 104 from the cartridge 109 tor 
er supply stored in the photo conductor drum 20, and after it carries out stirring conveyance of the developer which ^ 
isists of a toner and a carrier by the conveyance member 106,107, it supplies a developer to the development roll 108. 

•32] Therefore, since the installation space of the development device 103 can be reduced since a toner cartridge 109 
nade to build in in the photo conductor drum 20 and it becomes unnecessary to attach a toner cartridge to 
/elopment device 103 the very thing according to the gestalt of this operation, and also it becomes possible to supply 
)ner to the development housing 105 smoothly by self-weight from the toner cartridge 109 in the photo conductor 
im 20 conveyance structure of a toner is riot complicated superfluously. 

(331 6 Gestalt 4 drawing 1 1 of operation shows the gestalt 4 of operation of the tandem-die image formation 
ripment with wWchthis invention was applied. In this drawing, although the fundamental configuration of tandem- 
image formation equipment is the same as that of the gestalt 1 of operation, and abbreviation, it is made to carry out 
Dosite arrangement of both the maximum contiguity sections of the photo conductor drum 20 which adjoins unlike the 
} talt 1 of operation only through the auxiliary plate 1 10 for un-forming an image. Here, as an auxiliary plate 1 10 for 
-forming an image, secure the air flow between the photo conductor drums 20, or it uses as a prevention wall of a 
ter cloud or is used for the purpose - it is made to perform the shield between the photo conductor drums 20. In 
iition, the same sign as the gestalt 1 of operation and the gestalt 1 of the operation about the same sign is attached, 
1 the detailed explanation is omitted here. 

)341 Therefore, if it is in the gestalt of this operation, the adjoining size d between photo conductor drum 20 will 
-ome large by the thickness of the auxiliary plate 110 compared with the gestalt 1 of operation, but since the size d 
tween the photo conductor drums 20 becomes narrow enough, the miniaturization of equipment is still effectively 
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ized also in this gestalt. ,. . ■ 

55] O Gestalt 5 drawing 12 of operation shows the gestalt 5 of the operation which applied this invention to the 
ee formation equipment of a 2 ream tandem die. Although the tandem-die image formation equipment shown in this 
ving is constituted like the gestalt 1 of operation, and abbreviation Unlike the gestalt 1 of operation, the parallel 
ngement of the photo conductor drum 120 (120a, 120b) example which can form the color component toner image 
*o colors, respectively is carried out to the middle imprint belt 30. By arranging the middle imprint belt 30 along the 
y direction of this photo conductor drum 120, and carrying out the middle imprint belt 30 two revolutions After 
rinting primarily the color component toner image of two colors by which sequential formation was earned out on 
i photo conductor drum 120a and 120b one by one on the middle imprint belt 30, it is made to carry out a package 
»ndary) imprint with the secondary imprint device 40 at a form. Here, the electrification device 121 (12 la, 121b), 
development devices 123 (123a, 123b) and 124 (124a, 124b) of 122 (122a, 122b) or 2 exposure devices, and the 
rint bias 125 (125a, 125b) are arranged in the perimeter of each photo conductor drums 120a and 120b. Especially, 
i the gestalt of this operation, it is set as the degree by which direct opposite arrangement of both the maximum 
tiguity sections of the adjoining photo conductor drum 120 is carried out, and the distance d between both is not 
:trically influenced between photo conductor drum 120. Therefore, also in the gestalt of this operation, since the 
[y dimension between the photo conductor drums 1 20 is shortened, it is possible to realize a miniaturization easily 
> about the image formation equipment of a 2 ream tandem. 

361 O Gestalt 6 drawing 13 of operation shows the gestalt 6 of operation of the tandem-die image formation 
ipment with which this invention was applied. In this drawing, tandem-die image formation equipment around the 
•rint drum 130 holding a form 50 two or more photo conductor drums 140 (140a-140b) -- arranging - the peripheral 
ice respectively for imaging to the perimeter of each photo conductor drum 140 (the electrification device 141 
la-141d) -) The exposure device 142 (142a-142d), the development device 143 (143a-143d), The imprint device 
. (i44a-144d) is arranged, and hold arrangement of the electrification device 141, the exposure device 142, and the 
elopment device 143 is carried out into the projected area of each photo conductor drum 140. If it is in the gestalt of 
: operation especially, direct opposite arrangement of both the maximum contiguity sections between the 1st and 2nd 
.to conductor drum 140 and between the 3rd and 4th photo conductor drum 140 is carried out, and the distance d 
ween these is set as the degree which is not electrically influenced between photo conductor drum 120. And between 
2nd and 3rd photo conductor drum 140, the installation spaces (space requirement) 150, such as other components in 

lipment, are secured. , An u- u 

37] According to the gestalt of this operation, it justifies to the part between the photo conductor drums 140 which 
not two or more photo conductor drums 140 of all, and adjoin, but the size which therefore met in the array direction 
"* and the photo conductor drum 140 at this mode can be shortened, and also a space requirement 150 is easily 
urable. 

feet of the Invention] As explained above, according to this invention, it sets to tandem-die image formation 
lipment The distance between the image support which a lot adjoins at least among two or more image support is set 
more than the minimum interval which is not influenced electrically respectively. And since the peripheral device for 
d imaging was arranged in parts other than the maximum contiguity section of said adjoining image support, the 
tance between the image support which a lot adjoins at least can be shortened as much as possible in the range which 
js not spoil the imaging engine performance for every image support. For this reason, it becomes possible to realize 
miniaturization of an equipment size certainly, keeping good the imaging engine performance for every image 
>port. 
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7A20f, 20 KD&i&mUttfam&AU* Bg|5£ 
L, AS, B^©®{&#ffilcoVNTtfcML-C.^5(C, 
^, a^^W^. 2 3*sSI5?a^^:Tfc5£-t-Si:, 
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( 6 ) 

9 

11 4 (a) ? (£, ±%Hm§d£fcb' : 7J»2 0 f (O 

<b, HifelfPmteVL (#!lx.fcf- 1 0 0 V) K h-^— TtJS 
(MM**. HU *0J©#aHfctt«ttVHtt«*tf- 7 0 
OVktS. «oT, »K7A20f, 20riO 
teSAVIi 5 0 Vgl-Cfc5*s, TMflWJt^ 
2 0 r fflg> h-7— T (-) (Ci*±»ilM3t^ K 

7 A 2 0 f flltl^A^ ISHfi^^ *Sf^it5. iOi 10 
t, S)t*K5A20f > 2 0 r W<DS&8ftS: d (cm) 
b-fZbs MtWC^fflt5#Ms»A F = A V/ d 
(V/cm) T'^^tt^o h-^— ©ajRKtJ: 

flit»tts»ijFil X 1 0 S (V/cm) T? 

J: W*)tftK?A2 0 f , 20rK 

;if£d = 0. 3cmtttlll F=50/0. 3=1. 

7 X 1 0 2 -Cfct), fiFJgffi (#0)J-?fcfc, XI 20 

o 5 ) {cJfc^T+^tc/J^v^tasteSiSti,*. 

[00 2 5] — ^{glT^M ^ 2 3 &jE%m&&&.-? 

0 4 (b) fC^-TipJw, ±jfE« 

<b, ZOWMVU Mili-5 0V) {itSi:A/if»S-r 
So — TtftM&ftfc K7A2 0t ©BgBteflfgtfct-T 

v) (dh-^- t oEStth^-— ) ft, 

©*K{k««ttVLtt«*.tf- 1 00Vif5 o tgo 
T, ***K7A20f, 20rK<Dlt^AVf±6 5 30 
0 vma-CfcSd*. TiffMlJ^tf*: K5A2 0r flij© b~f- 
— T (+) GE«te) lZ.\-i±ffiMffiftft K?A2 0f«C 
lSl*»5#«te»**sf^ffl-*-**»6, T«Dfti|SS>t#: K7A 
2 0 r ±© h-7--T^_h«'[RiM>t^ F5A2 0 f ffiij—te 

f^fCIl l3t»K7A20f, 2 0 
[0 0 2 6] {Sot, #**©»llll£«5;b?— SHfcJg 
flM5»^A'h3 0-tlcJiIifc— ME9£-ti\ flHte^ 

otc-ge^-rst^-cfcSo r©i5*fNfe7'»=-fe^ 

I*LTV>5©-C> #®)tftK7A2 0©|c?lSlffl 
[0 0 2 7] tL,T> *mS©^(C*3V^T«, gUfeT* 

^^23 icRmzi&tt&mm Litt utt, 50 
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7<? 

K7A2 0 (2 0 a~20d) |g|©ggl3td&0. 3cm 

K5A2 0<DiB?iJ*fR]©Tt-feL{coV>Tli, ^tc# K5 
A@$rDi1-*Uf, L = 4D+3 d@^c}Jfl;t<b*u ffi 

[0 0 2 8] #^J£©^1£{;i:}3Vn-CHu W&T'<>< 7. 2 

nfia^iMk**©**^^^ * 6 3 *m^z> * 5 «c lt 

&J:V\> iiSS, H5I-*5V>T. 5ifif>7^-r 7 6 3 te\ j£)fc 
#K7A2 0{crS]d^oTMai-5ia^"7v ? ^^6 3 1 
£r*U r<Dig^!7^>^6 3 KDgfln^BLT^ 
n— /W6 3 2&Mmi-& C©3?,^n — ;V6 3 2 

©may wgMmm&m ow.m u —>v 6 3 3 steru 
mmmum& 3 4cts§d-/i/6 3 2±©sffsr«fw 

mMJ&M>mto?'<4 * 6 3 SrRItSifrWi, — 
^^^©^t^w 7 2 3 (Cifc-iTRgT.-;— ^.tfS 
< £3fci6, @6tc:^1-^^«|coj:5(c, flg^fcft: 
^^2 00^7^7,, ^x.ii^mx^-r^.2 1, 
^feT^M 7.22 KVSftf/M X63 ©RB7-;— x 

ti, Bfflrt-*«3tfrK9^2 0IB©*ifi««tiESriK 
^7^7 6 3) ^ifttS^iar/MT.t^p 

[0 0 2 9] JEfc. *30tOJgttt?tt» ^Mte^McD^I 

mZMoZ-OK^ »*K5A2 0 (20a~20d) 
h7 0Sr«E*lRlfcBRL» i8t5M*#K7A2 0 

-t-*»»lB©J:5fc. J83t*K9A2 0 (2 0 a~20 

d) &mjfaKm?\\i-ztmc z.tuz.iGoxmmmm 

•Y72K Sat^^'f 7 2 2 Xtf^^^-l' 7 6 3 £<g 
)6ftK7A2 0©^»^fR]*»t>^fclg^SSIS' l^llCJtX 

[0 0 3 0] ®HJS©Jf^fil 2 

i9ii *&w&mmziriit9>T2*MwteMf$Lmm.<o 

2 0 , ^%rf^ 7 2 1 St/^,ife^-<-r 7 2 3 
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( 7 ) 

11 

/l^SrS^v^-- /U-jr— ^ 9 i Sr^ru 

— /l^— * 9 1 ft^Sy^W X 2 1 St^^/W ^ 

2 3£ifc^U St^'M* 2 2(D^-i^aIigi1-£tf 

7A2 0B#»1U »8t5«*#K7A2 0O«5E 
[0 0 3 1 ] ©^ifeO^fli 3 

U «ftK7A2 0 (2 0 a-20d) 

X2 1 (21a-21d) „ Bft^'W ^22 (2 
2 a - 2 2 d ) fttfgftr/W X1 0 3 ( 1 0 3 a — 1 
0 3 d) S:iR*iB«Lfct><Z)-C*>*. #*J£0^ 

aucfco-cii, smW'W* i 0 3(t «*.tfn^a 

h 1 0 4^1X^9^^^! 0 5I^{- h-}-—&& 
S&U JiKSfiBWl 0 6, 1 0 7t?ht-t^yrid* 
b*53g«^JSr^SS^b7t«^«n-/ul o 30 

[0 0 3 2] tot, *^0#*R:J:;KHr, tf**K 
7 A 2 0 rtl^i h t-^ - h y 1 0 9 8i 
«x^>f ^ 1 0 3 gfrtc h y s^SrttK-TS 

■ifcS**< SMfc^-f * 1 0 3co|Sa^-<- 

^Srffi»T»*S«*\ «K7A20rtOht^- 

[0 0 3 3] @Htt<D^ffi4 40 

1 »»^5«36ft:K?A2 0 

©*3ffi»WtBaSr^tflffl<z>»J|ftrv-- h 1 1 0O<^& 

^fflcoffi«j^i/-M 1 Oiltll **fl:K?A2 
Offloo^T7P-^«Lfc!9, ht-^7^KOKih 
lit LtTBl^ctK «**K7^2 0B©^- /V KSrfT 
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[0 0 3 4] «o.T, *a©«li:fcotll 
5«3t*K?A2 0liE^Sdl4, HJfiO»IB UcJt 
^Tfflft^w- b 1 1 0<Dm£ftfctftu< ftoTL4 5 
4tbT?t>, «)t#K?A2 0fHOTT&dtt:+#*C^ 

[0 0 3 5] ©HJSO^ffi 5 
B12 tt— »^ yf AS<DB^MgI(:*^K ^Iffl 

0 (12 0 a, 1 2 0 b) WSrafeWIKUL, 

K7A12 omm^m^ox +ihwe9^/u h 3 0 £ 

i)fc*K7Al 2 0 a, 1 2 0 b_b-ejiH2fe^$ttfc2 
h-*— (ftSTtWHE^/v- h 3 0 JitcJiBf & 

Uc) e?nJ:5iafctOTfe6o ::-e, #^7t* 

K7A120a, 1 2 0 bOJUHMte, W^'M* 1 
21 (121a, 121b) , Rjfe^^-f ^122 (1 
22a, 122b) , 2 o<D9l&x'W ^123 (12 
3a, 123b), 124 (124a, 124b) 
fi?/WT^ 1 2 5 (125a, 125b) ^SEsS^tb 

a i 2 o (omism^tt^mmMfammzfo. a>o, m 

fW0E«ddS«)t#K5Al 2 0ffiSt«««t»# 

*^v^rt, *)t#K?Ai 2 o mmm^m&mm 
[oo36] ©$m<om& 6 

El 1 3 tt*#Wa*»/fl £*bfc* yrASS««8tO 

fiK3S«*4, ffl«5 0«r{S»t5(c?K7Al 3 0(DJIB 

a»O«)tftK7A1 4 0 (1 4 0 a-140b) 
SrIB?UL, M*»K7A1 4 OOjiffl{C^Mt«fflco 
«5a^<-f ^ (Wfl^^-f ^141 (Hla-141 
d) , »3tf^^l 4 2 (1 4 2 a-142d) . * 
«L^<-f ^ 1 4 3 (1 4 3 a-143d) , fc^y*'^ 
XI 4 4 (1 4 4 a-144d) ) SrlSlS IfctOTfc 

9. #«)t#K7Ai4o©is:»ffiartK, 

^141, «*7*^^>r ^ 1 4 2 N tJL'fcf/^ X1435- 

4co^3tfr K7A14 o w^Siaasgptassria^fRiia 

SU *»o, rtte>OW<Dj?6Std S-^3fe^K7^ 1 2 0 
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13 



14 



5 0 Srmtfc-f S i 5 I- bfc t> 
[0 0 3 7] *mi&<OMWHC Mfc©^7fe# 
A14 0©iTtto<v Pffi-T^^fr K5A 1 4 0 

rao-astc^-Lr^si^SLfcb^T-fes^, r©fim 

[0 0 3 8] 
[glB^fBS^/ifft^] 

[12] *J£<o^ffi 1 \z.<&%>9 Vt* A3K4M&**it 

[ h 3 ] mm<7>Bn i jc« s k ? a t t 

[04] (a) ttRfigi«*A«r«Rffl Ufctt*fc*5W 



5 ±m®mytfc k ? a © a§& t T^ni^f* k 7 a © b 

»i©fMt^*Sr*-*-ttMH, (b) ttjEfcafc*^* 

[H 5 ] mm<omm 1 tc#s * ^^mmmmmm 
oy&xmte m xh z>„ 

[i6i mm<omf& 1 * >'fj*mm®Mf8m& 
(Dzm&mm&^-rmwmx'hZo 

[17] mmoymm 1 kas s * >fAiMMt 

[12] 8] HffiroilH 1 yfAlitiMi 

[H9] mmnrnm 2 * ^^mm^m^mn 
im 1 0 ] mt&<otet& 3 * j*wmomi®m. 

Bo^MI^Sr/TtSiMlTfcS,, 

[mil] mt&(DMi&4 K&zfristr^mmvmi&m 
[012] mm<Dmm 5 * Aiitf^ 

■©±#iJ«t*t«9!Ht*5. 
[113] mm<VMM 6 * ASBHfcJ&ftK 

[^©tfcff] 

1 (la-Id) -flHtttflc, 2 -flEftC^f*:, 3 (3 
a~3d) -i&ffeTgricT^W*, 4 (4a~4d) — ^ 
tey^W*, 5 (5a~5d) •••fe^rVM' d---$£ 

a&t-siwsjsf* i K©s§8t 



[mi] 



[13] 



3a (3 : SBffirefiS-TVX-C;*) 

4a (4 : SBtrjt-f^) 



lad : ©sM(«) 




2 



5a (5 : ES^Mt-fx) 



20r 
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2 0 0 0 
(P 2 0 0 0 



2 6 7 3 8 0 
2 6 7 3 8 OA) 



[H9] [010] 




40 
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(72)&W% /htH 3AtT F * — 2H030 AA06 AB02 ADOS BB02 BB23 

#^JH»iS**T!T*»2274#ift S±ifu BB44 BB46 

sr^^Hsa^ttrt 2H071 BA05 BA16 BA27 DA02 DA06 

DA08 DA09 DA13 DA15 EA18 
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